Boise State University

ScholarWorks
2021 Undergraduate Research Showcase

Undergraduate Research and Scholarship
Showcases

4-23-2021

Gonadal Shielding and Its Effect On Dose
Millie Ibarra
Boise State University

Nykell Mogensen
Boise State University

Ali Woolf
Boise State University

Gonadal Shielding and Its Effect On Dose
Millie Ibarra, Nykell Mogensen, and Ali Woolf
Radiologic Sciences, Boise State University
IMPLEMENTATION
➔ 1976: Introduced by Federal Regulation as Standard Practice
Patient shielding has always been classified as standard practice in
radiography
◆ To protect sensitive tissues and organs from ionizing radiation and
reduce the risk of inherited DNA mutations
◆

GONADAL SHIELDING
➔

Due to the insignificant radiation risks associated with shielding
reproductive organs.
◆ AAPM found an increase in repeat exposures and dose due to
misplacement of shields, emerging digital technology, and automatic
exposure controls (AEC)

◆

◆ As Low As Reasonably Achievable (ALARA) is put in place to minimize
dose to patients when possible

Utilized phantoms with and without gonadal shielding in a radiology laboratory at a university

➔ Experiment

➔ Exposures
◆
◆
◆

◆ Suggests that the dose to the patient is decreased with the use of
gonadal shielding. However, this does not account for the additional
repeat exposures necessary when anatomy is obstructed

Consistent exposure factors were used for each chest, abdomen, pelvis and knee phantoms
THREE: with 0.5 mm lead equivalent shielding (Figleaf shield and flat contact shielding)
THREE: without shielding

➔ Reflection

➔ Procedure
◆
◆
◆
◆
◆

➔ Controversy
◆

➔ ARRT standards

To find a significant difference in radiation dose to patients with and without gonadal shielding

➔ Today: American Association of Physicists in Medicine
(AAPM) recommends the discontinuation
◆

CONCLUSION

Gonadal shielding has been a fundamental part of radiography amongst
long-term technologists

The room setup consisted of the chest, pelvis and knee phantoms placed supine on the exam table to replicate where the anatomy would appear on an actual
patient
A dosimeter was placed on the pelvis phantom on the estimated left ovary of a female patient and remained there for the entire experiment to record the dose to
the gonads
Once the room was set up, three exposures of each body part were taken without gonadal shielding and the dosimeter readings were recorded and averaged
For the three exposures with lead shielding a flat contact shield was used for the chest and knee
Figleaf shield was used for the pelvis to still including the proper anatomy needed in a typical pelvis radiograph

◆ Although a decrease in patient dose occurred with a Figleaf shield over
the reproductive organs, gonadal shielding in abdominal or pelvic
radiographs is often misplaced
◆ Additional radiation could potentially affect the patient more in a
negative way.
◆ Gonadal shielding is more than likely to cause more repeat exposures,
in turn causing more radiation to our patients (AAPM, 2019, p.1). This
is why we agree with the updated standards put into place to reduce
patient dose

➔ Exposures

◆ The only factor that changed was whether or not a shield was used during the dose reading. All other aspects of the experiment remained constant
◆ Chest Technique: 110 kVp at 1.6 mAs
◆ Pelvis Technique: 80 kVp at 16 mAs
◆ Knee Technique: 60 kVp at 4 mAs

OBJECTIVE RESEARCH
➔ Purpose
◆

➔

To collect exposure data on different phantoms when gonadal shielding
was utilized versus without

Phantoms
◆

Utilization of chest, abdomen, pelvis and knee phantoms with and
without shielding

Without Shield

1

2

3

Average

With Shield

1

2

3

Chest

0.0 mR

0.0 mR

0.0 mR

0.0 mR

Chest

0.0 mR

0.0 mR

0.0 mR

0.0 mR

Pelvis

155.1 mR

155.1 mR

155.3 mR

155.16 mR

Pelvis

14.5 mR

14.8 mR

14.87 mR

14.72 mR

Knee

0.0 mR

0.0 mR

0.0 mR

0.0 mR

Knee

0.0 mR

0.0 mR

0.0 mR

0.0 mR

➔ Shielding - Independent Variable
◆
◆

Flat contact shield
Figleaf

➔ Dosimeters - Dependant Variable
◆

Placed in the approximate area where an ovary is located in a female
for all of the exposures

➔ Data Collection
◆

Collected using the average dosimeter readings

Table 2
Dosimeter Readings With Gonadal Shielding (in milliroentgen (mR))

Table 1
Dosimeter Readings Without Gonadal Shielding (in milliroentgen (mR))

Average

DATA ANALYSIS
➔ Pelvis
◆
◆
◆
◆

Demonstrates an increase in dose when removing the Figleaf shield from the pelvis phantom during an exposure.
The pelvis dosimeter readings indicate gonadal shielding reduces dose to the gonads substantially
Average dose with shielding was 14.5 mR
Average dose without shielding 155.1 mR

*NOTE: Adequately placed shielding accounts for 8% to 22% in females and 25% to 46% in males. Repeat exposures DOUBLE the radiation*
➔ Chest

◆ Demonstrated there was not a significant reduction in dose to the gonadal region
◆ Average dose of 0.00 mR was recorded for exposures taken with and without shielding

➔ Knee

◆ Demonstrated there was not a significant reduction in dose to the gonadal region
◆ Average dose of 0.00 mR for all shielded and unshielded exposures
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